Digestive proteinase activity of the Khapra beetle, Trogoderma granarium Everts (Coleoptera: Dermestidae).
The khapra beetle, Trogoderma granarium, is one of the most important stored product pests worldwide. A study of digestive proteinases in T. granarium was performed to identify potential targets for proteinaceous biopesticides, such as proteinase inhibitors. The pH of guts was determined by addition of pH indicator solutions to broken open gut regions. The last instar larvae were dissected in cold distilled water and the whole guts were cleaned from adhering unwanted tissues. The pooled gut homogenates were centrifuged and the supernatants were used in the subsequent enzyme assay. Total proteinases activity of the gut homogenates was determined using the protein substrate azocasein. Optimal azocasein hydrolysis by luminal proteinases of the larvae of T. granarium was highly alkaline in pH 10-10.5, although the pH of luminal contents was slightly acidic (pH 6.5). The extract showed the highest activity at 55 degrees C (pH 6.5), 45 degrees C (pH 8) and 30 degrees C (pH 10). The proteolytic activity was strongly inhibited in the presence of phenylmethylsulphonyl fluoride (82.33+/-4.37% inhibition). This inhibition was decreased with increasing of the pH of assay incubating medium. N-p-tosyl-L-lysine chloromethyl ketone (51.6+/-3.3% inhibition) and N-tosyl-L-phenylalanine chloromethyl ketone (27.23+/-4.37 % inhibition) showed inhibitory effect on proteolysis. Addition of thiol activators dithiothreitol and L-cysteine had not enhanced azocaseinolytic activity. The data suggest that protein digestion in the larvae of T. granarium is primarily dependent on serine proteinases; trypsin- and chymotrypsin-like proteinases.